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SUMMARY AND CONCLUSIONS 


This report is the result of extended air quality studies in 


the Upper Ottawa Street Landfill] site, Hamilton, Ontario. The total 
program consisted of: 


a) 


Air quality field surveys conducted on August 19, 20, 21, and 
November 5, 1981. These surveys consisted of discrete sample 
analysis and realtime monitoring using the mobile TAGA 3000 
single mass spectrometer. Discrete samples were collected from 
vents 1 and 2 using both passive badge monitors: 


(Dupont; Pro-Tech; activated charcoal) and sorbent tubes (Florisil 
and charcoal). The samples and sorbent tubes were analyzed by 
Wellington Environmental Consultants Inc., Guelph, Ontario using 
capillary column GC with an electron capture detector. It was 
found that: 


i) No PCBs were detected above 0.1 yig/m>. 


ii) The air extracts were analyzed for 12 common chlorinated 
pesticides (including Mirex). Of these, only lindane 
was detected and its level was very close to the detection 
limit of less than 0.1 ypg/m-. 


ae) Chlorinated benzenes were detected in tracg levels close 
to the detection limits of GC/ECD 0.1 pig/m-. 


The realtime monitoring using the TAGA 3000 consisted of direct 
analysis of gas vents, off-site monitoring in the residential 
areas and the general landfill surface. These results showed 

a complex mixture of chemicals emanating from the site. Tentative 
identification of the detected chemicals was proposed using the 
molecular weight assignment of mixture components, selective 
chemical ionization methodology, and thermochemical properties of 
chemical structures. 


Based on a toxicity assessment (by FDC Consultants Inc.) of the 
preliminary lists of detected chemicals, a short priority list 
of chemicals was selected for further study. 


The priority list chosen by FDC and the Study Group consists of 
four general classes as follows: 


Proven Carcinogens (First Priority) 


benzidine 

dimethyl nitrosamine 
ethylenimine 
8-hydroxy quinoline 
1-, 2- naphthylamine 
xylenol 

phenol 


Reproductive Toxins (Second Priority) 


acetaminophen 
butyl acrylate 
acrylic acid 
thiocyanic acid 


Indefinite Carcinogens (Third Priority) 


acrolein 
aniline (: 
cresols 
diphenylamine 
hydroquinone 
maleic anhydride 
maleic hydrazide 
quinone 

sorbic acid 
styrene 

urethane 


Potential Nitrosation Substrates (Fourth Priority) 


dimethylamine 
cyclohexylamine 
carbofuran 

bufencarb 

carbary] 
nitrosodiphenylamine 
nitrosophenol 
tributylamine 
triethanolamine 


Further investigation of this priority list consisted of 
detailed analysis of air bag samples collected from the 
Upper Ottawa Street Landfill and Ancaster Municipal Landfil}. 
The analysis technique used in this study utilized direct 
analysis of the collected air samples on a sequential mass 
spectrometer (TAGA 6000 MS/MS). Detailed analysis of the 
mass spectra of the priority chemical standards was compared 
to the corresponding peaks in the air bags. Theresults of 
this analysis can be broken qualitatively into confirmed 
jdentities, unconfirmed identities and insufficient information. 


The unconfirmed chemicals (that is the pure priority standards 
did not correspond to the detected peaks in the air bags) are: 


Proven Carcinogens 


benzidine 

dimethyl nitrosamine 
ethylenimine 

8- hydroxyquinol ine 
1-,2- naphthylamine 


Reproductive Toxins 


acetaminophen 
butyl acrylate 
thiocyanic acid 


Indefinite Carcinogens 


acrolein 

aniline 
diphenylamine 
hydroquinone 
maleic anhydride 
maleic hydrazide 
quinone 

sorbic acid 
styrene 

ure thane 


Potential Nitrosation Products 


dimethylamine 
cyclohexylamine 
carbofuran 

bufencarb 
nitrosodiphenylamine 
nitrosophenol 
tributylamine 
triethanolamine 


Alternate assignments of the unconfirmed chemicals were formulated 
based on the fundamental mass spectra of chemicals. Of the 
alternate assignments only one chemical: methylpyridine (alternate 
to aniline) was considered potentially toxic. This chemical was 
subsequently acquired and confirmed as a component in the air bag 
samples. 


Hence, the confirmed chemicals are: 


methylpyridine 
acrylic acid 
phenol 

cresol 


xylenol 


Inconclusive evidence was found for carbaryl due to its low 
abundance in the air bag samples. This chemical will be assumed 
to exist as a worst case possibility and the corresponding 
concentration will be assumed to be due to carbaryl. 


Quantitation and comparative studies were conducted for sampling 
locations near the Upper Ottawa Street Landfill and the Ancaster 
Municipal Landfill as well as the residential area of Upper Ottawa 
Street and the residential areas of Hamilton. Table 1.0-1 shows 
the total results for 1981 surveys and 1982 surveys. 


The results show: 


ih) Very low concentrations for the five chemicals. 

qa) No significant differences exist between the residential 
areas surrounding the landfill sites (Upper Ottawa and 
Ancaster). 


i) The comparative studies of the residential area around 
Upper Ottawa and Hamilton show that the two industrial 
sites, Burlington and Stapleton, and Gage and King, show 
higher concentrations of the chemicals than the Upper 
Ottawa Street or the control areas (Chester, Mahony Park). 


A chlorinated hydrocarbon survey was conducted on August 13, 1982 
at Vents 1 and 4A of Upper Ottawa Street Landfill, Blessed Kateri 
School and Sterling School using a modified TAGA 3000 specially 
adapted for chlorinated hydrocarbon detection and monitoring. No 
chlorinated hydrocarbons were detected above the detection limits 
of 1 ppb. 


Detailed information on all of the above programs are included in 
this report. 


TABLE ‘ae 1 


MARY CE QUANTLTATIVE ROSULTS FOR THE CONFIRMED CHEMICALS AND CARBARTL 


* All Concentrations are in parts-per-billion (ppb) 


Sampling Site Methylpyridine Carbary] Acrylic Acid Phenol Cresol Xylenol 


> Threshold Limit Value (TLV) 5 ppm 5 ppm No Data 5S pp No Data 
(A) 1981 Survey: 
Tekawitha School 0.010 0.002 Wa22 0.001 0.59 
10 meters from Landfill Gate 0.008 0.001 37 0.001 (Oh aess 
Lime Ridge Road 0.016 0.018 3.49 0.005 Len 
Stone Church and Upper Ottawa 0.024 0.015 4.72 0.007 as) 
Arbur Street 0.011 0.014 3.16 0.004 0.95 
(B) June 20, 1982 Survey: 
i) Upper Ottawa Landfill - 
Upwind Near Lime Ridge and Upper 
Kenilworth 0.22 0.00 0.004 0.40 
Downwind (NE) From Stone Church Or2 0.07 0.003 0.34 
ii) Ancaster Landfill - 
Upwind Near Hwy. 2 and Shavers St. 0.07 0.00 003 0.26 
Downwind at Gate (SE-SW) 0.09 0.05 oc On2s 
(Go) coer eal idential Area Studies: 
Stone Cnurc sea, the Reservoir) 0.10 0.00 0.003 0.65 
King Ridge Plaza on Lime Ridge Rd. Orde 0.00 0.002 0.45 
Chester Avenue 0.01 0.03 0.003 0.95 
Burlington & Stapleton Belt 0.20 OF OL7. 1.94 
Mahony Park 0.00 0.00 0.00 0.09 
Ottawa/Parkdale/Merton/Burl ington 0.01 0.00 0.00 0.00 
Hamilton Downtown (Gaye & King) 0.63 0.10 0.29 44.54 
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INTRODUCTION 
GENERAL 


The SCIEX Division of MDS Health Group Limited was contracted 
by the Upper Ottawa Street Landfill Study to conduct air quality 
surveys at the Upper Ottawa Street Landfill (UOSL) in Hamilton, 
Ontario. 


The overall objectives of the 1981 program were: 


a) To qualitatively identify as many pollutants as possible 
emanating from the UOSL site. 


b) To compare the “air quality", in terms of pollutant types, 
on UOSL to air quality upwind and downwind of the site. 
This will enable the UOSL Study Group to determine whether 
or not the landfill is contributing any air pollutants to 
the general background in Hamilton. 


In order to achieve the above objectives, field surveys were 
conducted on August 19, 20, 21 and November 5, 1981. The sampling 
program consisted of discrete samples and realtime monitoring on 
location using the mobile Trace Atmospheric Gas Analayzer (TAGA 3000). 
A summary of sampling sites and dates is shown in Table 2.1-1. The 
approximate locations of the sampling sites are shown in Figure 2.1-1. 


In February 1982, we submitted a report detailing the preliminary 
jdentification of chemicals detected within the vents and on the 
residential sites. Appendix 1 is included to assist in understanding 
the advantages and limitations of the technique used in 1981. 


The results showed that a large number of chemicals exist on 
the site. These chemicals were vented into ambient air at very 
small flow rates and volumes. Appendix 2 shows the lists of chemical 
compounds detected in the vents and on the residential sites. In order 
to appreciate the significance of the 1981 results, it is important 
to highlight the following: 


a) The mobile TAGA 3000 is a single mass spectrometric technique 
where ambient air/vented gases are directly sampled and analyzed. 


b) The observed measurement is in ion intensity for a given mass- 
to-charge (m/z). 


c) Each m/z can be correlated to the Molecular Weight (MW) of a 
chemical as follows: 


i) positive ion mode: m/z = MWt+1 
ji) negative ion mode: m/z = MW-1 
ia) charge transfer spectra for both positive and 


negative ion modes: m/z = MW 


ae 


TABLE 2.1-1 


SUMMARY OF SAMPLING SITES AND DATES 


Date Location 


August 19 Inner Gate of Landfill Site 
Tekokwitha School 
Vent #4 (opposite Arbur Street) 
Vent #3 (opposite Arbur Street) 
Vent #2 (opposite Stone Church Road) 
Vent #1 (opposite Stone Church Road) 


August 20 Vent #0 (opposite Ottawa Street) 
Vent #1 
Vent #2 


August 21 Lime Ridge Road (Solomone Street) 
Stone Church and Upper Ottawa Street, 
Arbur Street 


November 5 Vent #2A (old solidification site) 
Vent #2B (old solidification site) 
Vent #4A (same as 4, new core) 
Vent #4B (same as 4, new core) 
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FIGURE 2.1-] Approximate locations of the sampling sites. 
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Thus a detected peak contains two pieces of information: 
the m/z leads to a MW and the intensity after appropriate 
calibration leads to a concentration of the chemical in 
ambient air. 


The mass analyzer of the TAGA 3000 is a quadrupole capable 

of 1 atomic mass unit resolution, that is two chemicals 

that differ by 1 atomic mass unit will be distinguished 

from one another. However, two or more chemicals of the 

Same nominal molecular weight will appear at the same 

m/z and will not be distinguished. This type of interference 
is generally alleviated by the use of a chromatographic 
technique, usually gas chromatograph (GC) coupled to a mass 
spectrometer (MS). 


This technique has its own limitations that will not be 
discussed in this report since it was not used. 


In order to achieve further separation of chemicals with 

the same molecular weight and at the same time retain the 
realtime monitoring capability of the TAGA 3000, a technique 
of chemical ionization (CI) mass spectrometry was developed 
for use with the TAGA 3000. This technique is based on the 
known thermochemical properties of chemicals. Figure 2.1-2 
shows the complete scheme of chemical ionization reagents used 


to ‘selectively’ monitor chemical classes of volatile pollutants. 


Even with this technique (CI/MS) some chemicals will still 
overlap and will not be distinguished. For example, the 
following two chemicals: 


CH methylpyridine (picolines) MW = 93 


m/z = 94 


NH. aniline MW = 93 
m/z = 94 


In the 1981 data (Appendix 2) when faced with 

this limitation, we made an assumption that the chemical 
associated with industrial use will be assigned for the 
detected m/z. Appendix 3 shows the detected peaks and the 
possible industrial chemicals that might lead to it. At the 
time this seemed a reasonable assumption based on the fact 
that the UOSL was used for industrial chemical disposal. 
However, due to biodegradation and chemical reactions among 
the disposed industrial wastes, some "new" chemicals can be 
formed. 
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After the completion of our 1982 survey, a more sophisticated 
technique based on sequential mass spectrometry (MS/MS) 
became available. This technique, in one of its several 
operating modes, can be used as a separation/detection 
technique. The first mass spectrometer can be used for 
separating components of a mixture according to their m/z, 

a collision induced dissociation of the selected peaks leads 
to a mass spectral pattern that can be analyzed on the second 
mass spectrometer. 


Figure 2.1-3 shows schematically the GC/MS and the MS/MS 
separation and detection. 


Based on the potential of MS/MS for direct mixture analyses 

and component identification, it was agreed that this technique 
should be used to confirm or reject the identities of a select 
number of peaks detected in the 1981 survey (Appendix 2). 


Since the TAGA 6000 MS/MS is not available vet in a mobile 
platform, it was decided that discrete air bag samples will 
be collected and brought back to SCIEX in Thornhill for MS/MS 
analysis. 
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WORK PROGRAM 


FDC Consultants Inc. was retained by the Study Group to 
perform a toxicity assessment of the tentatively identified 
chemicals in Appendix 2. The following list of priority 
chemicals was chosen by FDC for further study. 


Proven Carcinogens (First Priority) 


benzidine 

dimethyl nitrosamine 
ethylenimine 
8-hydroxy quinoline 
1-, 2- naphthylamine 
xylenol 

phenol 


Reproductive Toxins (Second Priority) 


acetaminophen 
butyl acrylate 
acrylic acid 
thiocyanic acid 


Indefinite Carcinogens (Third Priority) 


acrolein 

aniline 

cresols 
diphenylamine 
hydroquinone 
maleic anhydride 
maleic hydrazide 
quinone 

sorbic acid 
styrene 

urethane 


Potential Nitrosation Substrates (Fourth Priority) 


dimethylamine 
cyclonexylamine 
carbofuran 

bufencarb 

carbaryl 
nitrosodiphenylamine 
nitrosophenol 
tributylamine 
triethanolamine 


ay cee 


Upon mutual agreement between SCIEX and the Study Group, 
the following work program was initiated: 


a) 


b) 


Discrete Tedlar bags of vented gases to be collected 
and analyzed on the MS/MS for the priority chemicals. 


Calibration methodology development for the priority 
chemicals and generation of calibration constants 
for concentration estimates. 


Concentration estimates of the priority chemicals in 
the 1981 survey. 


Comparative field sampling and analysis in the 
priority chemicals using the TAGA 3000 Mobile for 
Ancaster Landfill, Upper Ottawa Street Landfill, 
Upper Ottawa residential area and Hamilton control 
area. 


Field sampling and analysis for chlorinated hydrocarbons, 


using the TAGA 3000 mobile adapted for chlorinated 
hydrocarbons. 
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DISCRETE SAMPLE ANALYSIS BY MS/MS 
GENERAL 


Tedlar Air Bag Samples were collected on August 23, 1982 
from Vent 1 of the Ancaster Landfill and Vents 1 and 4 of Upper 
Ottawa Street Landfill. The air bag samples were transported 
to SCIEX and analyzed on August 24, 1982 along with a blank air 
bag.in order to eliminate any contribution from the bag. 


Two more air bag samples were collected from a newly bored 
vent (approximately 8 feet below the surface) at the Upper Ottawa 
Street vent on January 11, 1983. The samples were immediately 
transported to SCIEX and analyzed within two hours of collection 
to minimize sample adsorption/degradation. 


SAMPLE ANALYSIS 
The sample analysis consisted of: 


a) Single MS scans in both the positive and negative 
ion modes for each bag. 


b) The peaks corresponding to the priority chemicals 
were selectively separated by the first MS and a 
collision induced (CID) mass spectrum was taken of 
the ion. Thus the procedure can simply be described 
as taking the mass spectrum of an ion in a mass 
Spectrum. 


c) The CID spectrum of the priority chemical standards 
was obtained under the same operating conditions of 
the instrument. 


d) The spectra of the standards and the sample were then 
compared in order to confirm or reject the tentative 
assignments based on the single MS identification 
reported in the 1981 survey. 


e) For peaks that did not match the priority chemical, 
the identity of the peak was assigned on the basis 
Of tes characteristic fragments. In this part, the 
EPA/NIH Mass Spectral library was searched for 
comparative purposes. 


RESULTS 
The cumulative results for the priority chemicals in the 


five air bag samples can be classified according to the qualitative 
criteria: confirmed, unconfirmed, inconclusive evidence. 


Confirmed Unconfirmed Inconclusive 


a) Proven Carcinogens 


benzidine 
dimethy]lnitrosamine 
ethylenimine 
8-hydroxy quinoline 
1-, 2-naphthylamine 
xylenol 

phenol 


>< >< O< O< OX 


>< >< 


b) Reproductive Toxins 


acetaminophen X 
butylacrylate x 
acrylic acid X 

thiocyanic acid X 


c) Indefinite Carcinogens 


acrolein 

aniline 

cresols X 
diphenylamine 
hydroquinone 
maleic anhydride 
maleic hydrazide 
quinone 

sorbic acid 
styrene 

urethane 


>< >< 


>< >< O< O< O< OOK OOK OOK 


d) Potential Nitrosation Products 


dimethylamine 
cyclohexylamine 
carbofuran 
bufencarb X 
carbary] 
nitrosodiphenylami ne 
nitrosophenol 
tributylamine 
triethanolamine 


>< >< >< 
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In summary, the following priority chemicals have been 
conclusively identified: 
acrylic acid 
phenol 
cresol 
xylenol 
The inconclusive evidence for carbaryl is due to the absence 
of the m/z 202 in the air bags collected on January 11, 1983. 


However, the air bags collected on August 23, 1982 showed the 
following ion intensities in counts per second (CPS): 


Air Bag +CPS Concentration 
UOSL Vent 1 7000 0.94 ppb 
UOSL Vent 4 - 0 ppb 
Ancaster Vent 1 500 0.07 ppb 


The concentration is based on the calibration of carbary] 
(sensitivity 7448 cps/ppb). Since the threshold limit value (TLV) 
for carbaryl is 5000 ppb, the detected concentration in the vent 
is well below the permissible exposure level. The concentration 
of this chemical in the residential areas, as will be shown later, 
will be much less than the value in the vent due to dilution with 
ambient air. 


For the unconfirmed peaks, alternate chemical identities were 
assigned based on fundamental fragmentation of patterns of chemical 
compounds. The alternate chemicals were discussed with the Study 
Group and submitted in a draft report. Only one alternate chemical 
poses potential toxic effects, methylpyridine. This compound is 
the alternate assignment to aniline. Subsequent to the initial 
identification, we have obtained a pure standard of methylpyridine 
and confirmed the identity of the m/z 94 as methylpyridine. Figure 
3.3-1 shows the CID spectrum of m/z 94 in the air bag as well as 
O-, mM-, and p- methylpyridine. 


In order to compare the relative magnitudes of the confirmed 


toxic chemicals between an industrial landfill and municipal landfill, 
the air bag sample results are: 
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FIGURE 3.3-1 


GID SPECTRA OF M/Z 
94 IN AIR BAG AND 
o-, m-, AND p- 
METHYLPYRIDINE 
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Upper Ottawa Ancaster 
Chemical Vent 1 Vent 4 Vent 1 


(%) (%) (%) 


methylpyridine 1604 6 100 
acrylic acid 284 79 100 
phenol 323 102 100 
cresol 381 110 100 
xylenol 718 135 100 


These results show that vent 1 on UOSL has consistently 
higher concentrations than UOSL Vent 4 and Ancaster Vent 1. These 
results are consistent with our observation during the 1981 survey 
that Vent 1 was "active". This activity was manifested by 
condensation at the cooler pipe surface exposed to ambient air and 
the fact that the pipe was "hot" to touch. 
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CONCENTRATION ESTIMATES OF PRIORITY CHEMICALS FOR 1981 SURVEY 


The TAGA calibration methodology and calibration results 
for the list of priority chemicals are given in Appendix 4. The 
relevant calibration constants for the confirmed toxic chemicals 
and the concentration estimates for the 1981 survey are shown 
in Table 4.0-1. 


It is evident that Site 4 (Stone Church & Upper Ottawa Street) 
has the highest concentration compared to the other four sites. 
During sampling in August of, 1981, site 4 was directly downwind of 
the landfill. 


Table 4.0-1 shows clearly that the confirmed chemicals downwind 


of the site exist at very low concentrations, the highest observed 
is 4.72 ppb for acrylic acid at Stone Church and Upper Ottawa Street. 
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TABLE 4.0-1 


CONCENTRATION ESTIMATES FOR CONFIRMED CHEMICALS (1981 SURVEY) 


Concentration (ppb) 
Chemical Calibration Constant Sitenc Sitters Site 4 


methylpyridine 1.666 cps/ppm 5 ppm 
carbaryl] 7.448 cps/ppb 5 ppm 
acrylic acid 6.762 cps/ppm no data 


phenol 6.030 cps/ppb 5 ppm 


p-cresol 1031 10. *cps/peb 5 ppm 
2,4- xylenol Sch xn) Ole (Cps/ pps no data 


i _Texawitha School 
a 10 metres from gate 
Siva 23 Lime Ridge Road 
4: Stone Church & Upper Ottawa Street 
5 Arbdur Street 
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COMPARATIVE FIELD STUDIES 


GENERAL 


In order to assess any unique problems that might be 
associated with the industrial Upper Ottawa Street Landfill 
Site and the associated residential area, comparative field 
Surveys were conducted during May and June of 1982. 


UPPER OTTAWA STREET LANDFILL/ANCASTER LANDFILL 


The comparative study was conducted under the same 
conditions of instrument operation and field sampling. Two 
sites were monitored for each landfill, one upwind site and 
one downwind site. Table 5.2-1 shows the concentrations of 
confirmed chemicals and carbaryl. 


The concentrations for the confirmed chemicals are all 
below 1 ppb. At such low concentrations no significant 
differences exist between any of the two sites. 


RESIDENTIAL AREA COMPARISON 


Comparative air quality surveys were conducted on eight 
locations in the Hamilton area. The peaks corresponding to the 
confirmed priority chemicals were quantified based on their 
respective calibration constants. Table 5.3-1 shows the results 
TO cad Sates. 


The results in Table 5.3-1 show that the concentrations 
estimated for Burlington and Stapleton and Hamilton Downtown are 
higher than the Upper Ottawa Street area. These two sites which 
are remote from the landfill are the only ones showing concentrations 
higher than 1 ppb. Based upon the results in Table 5.3-1, it is 
evident that the residential areas of Stone Church and King Ridge 
Plaza are not any different from the control residential areas on 
Chester, Mahony Park and Ottawa/Parkdale/Marton/Burlington. As 
expected the industrial areas (Burlington and Stapleton) and the 
urban area (Gage and King) show higher concentrations of the five 
chemicals. This has also been observed for the confirmed chemicals 
as well. 


eee 


CHEMICAL 


me thylpyridine 
carbaryl 
acrylic acid 
phenol 

cresol 


xylenol 
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UPPER OTTAWA/ANCASTER - SAMPLING DATE, JUNE 30, 1982 


UPPER OTTAWA ANCASTER 


UPWIND NEAR DOWNWIND (NE) UPWIND NEAR DOWNWIND AT 
LIME RIDGE RD. FROM HWY.2 AND GATE SE-SW 
& UPPER KENILWORTH STONE CHURCH SHAVERS ST. (23°C) 
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TABLE 5.3-1 


HANTLTOM - SAMPLING DATE - JUHE 30, 1982 


STONE CHURCH KING RIDGE BURL INGTON OTTAWA, PARK- HAMELTOON NOWEATOWA 
CHEMICAL BY THE PLAZA On CHESTER ANID DALE, BARTON, ARLA 
RESERVOIR LINE R10GE RO. AVENUE STAPLETON MAHONY PARK BURLINGTON (GAGE & KING STS.) 


me thylpyridine 
carbaryl 
acrylic acic 
phenol 

cresol 


xylenol 
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CHLORINATED HYDROCARBON SURVEY 
GENERAL 


A special survey for chlorinated hydrocarbons was conducted 
on August 13, 1982 at Vents 1 and 4A of Upper Ottawa Street 
Landfill, and at the Blessed Kateri and Sterling schools. The 
SCIEX® mobile TAGA® 3000 was equipped with a specialized Direct 
Air Sampling Chemical Ionization (DASCI) source. The DASCI 
operates in the pressure range of 0.1 to 10 torr compared to the 
regular ion source which operates at 760 torr. The DASCI source 
was specially designed for the monitoring of chlorinated 
hydrocarbons. A discrete air bag sample was also collected 
from both Vents 1 and 4A. The sample was analyzed back at SCIEX® 
for total chlorine content. 


RESULTS 


Figure 6.2-1 shows a realtime spectrum of Vent 1 and van air 
between m/z 80 and 90. This is the range suitable for detection 
of chloroform and breakdown products of higher chlorinated 
hydrocarbons. The peaks at 83 and 85 do not have the appropriate 
ratio for the chlorine isotopes. Figure 6.2-2 shows a similar 
experiment with Vent 4A. The same result was obtained: no 
chlorinated hydrocarbons at concentrations of greater than 1 ppb. 
Figure 6.2-2 shows the appropriate peaks when spiked with . 
chloroform thus demonstrating the capability of detection. 


The air bag analysis for total chlorides using the TAGA® 
MS/MS also indicated the absence of chlorinated hydrocarbons. 
Figure 6.2-3 shows the mass spectrum between m/z 15 and 250. The 
Cl- peaks should have appeared at m/z 35 and 37. The absence 
of the peaks indicate that no chlorinated hydrocarbons exist in 
the bag at concentrations above 1 ppb. - The latter is the 
detection limit for a number of chlorinated hydrocarbons using 
the TAGA® system. 
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Introduction 


In order to fully comprehend the results and their significance, a 
brief summary of the TAGA™ methodology is necessary. 


TAGA™ Technology 


The TAGA™ technique is based on the use of mass spectrometry to 
identify and/or quantify trace species in gases at atmospheric or near 
atmospheric pressure. To make this approach practical for trace 
concentrations in the range of 1 in 10° Coe 1 ames = pee CIs 
necessary to produce a massive degree of pre-separation or pre- 
selection of the trace gas molecules from normal air constituents before 
their introduction into the mass spectrometer. This is done in 
Atmospheric Pressure Chemical Ionization (APCI) by an extremely rapid 
preferential ionization of the trace gas molecules using as reagents the 
ions produced in a primary ionization process from air. The primary 
jons are derived from water and oxygen for the positive and the negative 
modes, respectively. 


In the positive modes, the reactant ions are dominated by the 
series H30° (H20), which in turn ionize traces by simple non- 
fragmenting soft-ionization processes, as: 


7 ——> TH’ (1) 
H30*(H20)p, < : 
—_ — ss «~T| -——>=> TH30 (2) 


In the negative mode, the ions 027(H20),, C037 tend to be the dominant 
species which lead to simple non-fragmenting ionization processes such as: 


— IT (y 
027(H20)n ioe 
Se ES (4) 


The symbol T, in all equations, represents a trace consistituent 
in ambient air, carrier reagent gas. 


In the positive ion mode, species with the highest gas phase 
basicity (proton affinity) tend to be the most reactive, while in the 


nee) 


negative ion mode, species with the highest gas phase acidity or 
electron affinity are the most reactive. Thus the ease of detection of 
traces will depend upon their relative basicities, acidities, 
ionization potentials or electron affinities to these primary reactant 
ions. 


The classes of molecules that show high reactivity can be 
generally classified as those being polar or polarizable. Molecules 
containing a heteroatom such as 0,N,P,S, halogen, a metal etc., and 
those containing conjugated double bonds fall into this category. 
Saturated alkanes, unconjugated alkenes, and cyclic hydrocarbons do not 
show any appreciable reactivity and thus the TAGA™ is "blind" to these 
chemicals under atmospheric pressure chemical ionization (APCI). A new 
ionization source developed at SCIEX™ overcomes this shortcoming if 
operated at reduced pressure (approximately 1 torr). This however, was 
not used for any of the surveys conducted at UOSL. 


TAGA™ Selectivity 


As discussed in the previous section, the classes of compounds 
that can be detected by the TAGA™ are those containing heteroatoms. 
This constitutes the first degree of selectivity. A second degree of 
selectivity depends on the utilization of the fact that reactivities of 
different chemical classes depend on the relative magnitudes of the 
thermochemical properties (basicities, acidities, ionization potentials 
and electron affinities) for the reagent and the trace components. For 
example, if ammonia is added to the carrier gas in parts per million or 
greater concentrations, the proton hydrates, H30*(H20)n, will 
rapidly pass a proton to the ammonia forming ammonia hydrates as well 
as ammonia clusters, reactions (6) and (7) respectively. 


H30+(H90), + NH3 ——— > NHqgt(H20)p_m + m+1(H20) (6) 
NHq*(H20)py + NH3 ——> NHqg*(NH3)(H20)p_1 + H20 (7) 


Since the basicity (proton affinity) of ammonia is so much higner 
than that of water, the ammonium ion, NHq*, will protonate fewer 
types of trace compounds than would the hydronium ion, H30*. This 
will effectively "clean" up the spectrum by removing peaks due to 
oxygenated organics which were protonated by water, and intensify the 
peaks due to nitrogen based compounds. Thus the use of ammonia is said 
to "highlight" the nitrogen-containing species as amines, amides, etc. 


1.4 
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Table 3.3-1 shows a summary of the chemical ionization reagents used to 
highlight chemicals of environmental concern. These reagents were used 
at the UOsi-and 1ts Vicinity. 


Data Acquisition 


The TAGA™ 3000 system can acquire real time data in two 


generalized modes: 


(a) 


Targeted compound analysis where the nature of the chemical is 
known. Thus prior calibration of the TAGA™ is performed and the 
selected chemicals up to 8 at a time, are monitored as a function 
of time while stationary or mobile. This mode was not used at 
UOSL since no prior knowledge of the chemicals was available. 


Scanning mode for unknowns. In this mode, the TAGA™ 3000 is set 
at a unit mass resolution in the mass-to-charge range of 2 to 500 
atomic mass units. This range encompasses most of the volatile 
chemicals to be expected in ambient air. Because of the variety 
of chemicals that can have the same nominal mass-to-charge ratio, 
within 1 amu, a unique and unequivocal identification of a 
detected peak cannot be guaranteed. However, the use of selective 
chemical ionization reagents, Table 3.3-1 and "context" as well as 
tables of thermochemical parameters (proton affinities, ionization 
potentials, gas phase acidities, and electronegativities) can 
narrow the number of possible compounds to within two or three 
chemicals. Further detailed experimentation can be designed, in 
most cases, to achieve better identification. This limitation was 
resolved by developing the TAGA™ 6000 MS/MS system. 


Data Reduction 


The acquired data at the UOSL site can be reduced in two general 


approaches: 


(a) 


an internally consistent single site analysis where the data for 
each sampling site is analyzed without reference to an upwind or 
background site. In this case, the data acquired under normal 
water and oxygen ion chemistries are analyzed and then subtracted 
from data obtained using other chemical ionization reagents. The 
resultant information can then be used to obtain a list of 
chemicals detected on the site. 


TABLE: Lose] 


Summary of Chemical Ionization Reagents Used to Highlight 
Chemicals of Environmental Concern 


Reagent 


H30(H0) *n 
NHq* 
CeHe* 


photolysis pre-reactor 


057(H20)n 


photolysis pre-reactor 


Cle 


Highlighted Classes 
POSITIVE MODE: 


Oxygenated Organics: 
ketones, alcohols, esters, etc. 


Nitrogen-Containing species: 
amines, amides, etc. 


Aromatics, polyaromatic 
hydrocarbons 


Sulfur compounds, alkenes 
NEGATIVE MODE: 


Phenolic group, carboxylic 
acids, ardenydes, So. N05 


Sulfur compounds (RSH, RSR, RSSR) 


Inorganic acids: H9S04 


Nels 


comparative data analysis where two sites are compared regarding 
their differences and similarities. This allows for background 
subtraction or correction. For example, two vents can be directly 
compared by the computer to determine whether there are 
qualitative or quantitative differences in their contents. 


As a first approach, it is usually recommended that data be 


analyzed according to the internally consistent method, part (a) above. 
Depending on the results further analysis according to part (b) can 
then be efficiently and economically utilized. This approach has been 
adopted in this report. 


Data Interpretation 


The peak assignment, or identification is based on several factors 


as follows: 

(a) Thermochemical parameters: proton affinity, ionization potential, 
gas phase acidity and electronegativity. 

(b) Reactivity under various chemical ionization reagents and at APCI 
conditions. 

(c) Context. The Merck Index and the EPA/NIH Mass Spectral data bases 


were consulted. Each detected peak was matched with all possible 
chemicals according to the above data base. A process of 
elimination based on the known behaviour in the TAGA™, (a) and (b) 
above, was used to arrive at a list of most likely chemicals. 
This list was further reduced by consulting the Merck Index 
regarding the uses of each chemical on the short list. Chemicals 
that were not used in large industrial quantities were eliminated 
as unlikely to be found in an industrial landfill site. It is to 
be noted that this is only an assumption to reduce the list of 
detected chemicals into a more manageable size. It is to be 
expected that some non-industrial use chemicals will be formed 
upon interaction of two industrial chemicals landfilled in the 
same location. AS mentioned in Section 2.4, evidence of such 
interaction was observed in vent #1 during the sampling program. 
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Introduction 


Extensive analysis of data for each site was performed as outlined 
in the previous section. This was followed by grouping the data into 
two generalized categories: chemicals that are normal constituents of 
ambient air and those considered unusual. The former group will not be 
included in this report. The unusual group of chemicals will be 
presented below. 


Chemicals Detected in the Negative Ion Mode 


The final results for this group of chemicals with all relevant 
information are included in Tables 2.2-1 and 2.2-2. The tables are 
divided into the following columns; mass-to-charge, M/Z; empirical 
formulae assignment; comments or identification whenever possible of 
the responsible chemical; and the sampling locations used in this 
survey. Table 2.2-1 shows the vents where a given chemical was 
detected, while Table 2.2-2 shows the same information for the 
residential sites. In other words, the two tables are identical except 
for the sampling locations. Table 2.2-1 deals with the vents while 
Table 2.2-2 shows the residential sites. The two tables can be used to 
determine whether a detected chemical originates in the UOSL site or is 
a constituent of the Hamilton urban environment. Chemicals detected on 
(Stone Church Road and Upper Ottawa Street) but not on Lime Ridge Rd or 
Arbur St. can most likely be attributed to the UOSL site, and similarly 
for chemicals detected at Tekokwitha School. It is to be noted that 
chemicals detected on the UOSL but not in the residential areas are not 
necessarily absent from the latter; these chemicals may exist at 
concentrations below the detection limits of the TAGA™ 3000 in 
realtime. 


Chemicals Detected in the Positive Ion Mode 


Similar to the results in Section 2.2, the final list of unusual 
chemicals detected in the positive ion mode is given in Table 2.3-1 for 
the vents and in Table 2.3-2 for the residential sites. The self 
explanatory tables are structured similar to Tables 2.2-1 and 2.2-2 and 
can be used for the same purposes. 


SUMMARY RESULTS OF CHEMICALS TENTATIVELY IDENTIFIED WITHIN THE VENTS USING THE NEGATIVE ION MASS SPECTRAL ANALYSES. 


ASSIGNMENTS 


35¢1 - 

37¢)- 

CNO- 

HCO00- 

C3H30- 

CNS- 

CoHs02- 

C2HsS~ 

C3H202- 

C 3H 3027 
C2H2NS~ 

C3HsO- 
C2H30S-/C2H3037- 
C2HsS0- 

COA = ai(Gl=35)) 
C103- (Cl=37)/C4yHs502- 
C3H3037- 
C3H6037 
C3H7S0- 
(C2HsNO3)- 
C2HsS02- 
Ce6HsO- 

CH303S- 
CsH702~- 
CsHgOa- 
C4HgSO- 
C3H7S02- 
C7Hg0- 

CepH_NO- 

C2Hs S037 
CgH702- 

CoH 7037/C gH 3047 /C gH) 027 
C4HgS0o- 
CgHg0-/C 7HoO9- 
CeEH4h0o- 
C3H7S03- 
CaHo04S- 
CeHgCl0-/C 7H, )02- 
7H} 3027 
C7Hy5S~ 
CgH702- 

5H, 1S02- 
C4HgS03- 
C7H4F02-(7) 
CeHs04~(?) 
C6HghOS~ 
CH3(CH2)¢C00- 
C7H502S- 

gH) 702° 

Cyt 04> 
C7HsOSa- 
C7H7035~/C 1H} 9027 
CgH3N203S- 
C2H2102-(?) 


TABLE 22a 


COMMENTS 


possibly from chlorinated organic compounds 
possibly froa chlorinated organic compounds 
{socyany] anion 

formic acid 

acrolein 

thiocyanic acid 

acetic acid 

ethyl mercaptan 

propiolic acid 

acrylic acid/Oxid. Prod. of mass 55 
methyl thiocyanate 

propanoic acid 

thio acetic acid/glycolic acid 
ethyl sulfonic acid 

chloric acid 

chloric acid/crotonic acid or methacrylic acid 
pyruvic acid 

lactic acid 

propyl mercaptan 

ethyl nitrate anion 

ethyl mercaptan 

phenol 

methanesul fonic acid 

carboxylic acid 

valeric acid or isovaleric acid 
butyl] mercaptan 

propy] mercaptan 

cresol 

nicotiny! alcohol 

ethyl] mercaptans 

sorbic acid 

levulinic acid/fumaric acid or maleic acid/n-caproic acid 
butylnercaptan or ethy] sulfide 
benzoic acid/dimethyl phenol 
nitrosophenol or picolinic acid 
propyl mercaptan 

ethyl sulfate or dimethyl] sulfate 
chlorinated pnenols/cyclohexane carboxylic acid 
heptanoic acid 

hepta mercaptan 

toluic acid or phenylacetic acid 
pentyl mercaptan 

butyl sercaptan, ethyl sulfide 
fluorodenzoic acid(?) 

kojic acid(?) 

NI 

caprylic acid 

thiosalicyclic acid 

pelargonic acid 

dehydroacetic acid 

dithiosalicylic acid 

toluenesul fonic acid/capric acid 
diazobenzenesul fonic acid 
lodoacetic acid(?) 


"Negative Mode Scan was nat done for Vent 0 (ND = Not Determined) 
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101 
105 
107 
107 
108 
109 
11 
115 
121 
121 
122 
123 
128 
127 
129 
131 
135 
135 
137 
139 
141 
142 
143 
183 
157 
167 
169 
171 
183 
185 


SUMMARY RESULTS OF CHEMICALS TENTATIVELY IDENTIFIED WITHIN THE RESIDENTIAL AREAS USING THE NEGATIVE 10N MASS SPECTRAL ANALYSES. 


ASSIGNMENTS 


3$¢) - 

3c)- 

CxO- 

HC 007 

C3307 

CNS~ 

CaHo02- 

CaH5S~ 

C3H202- 
C3H302- 
CaHONS~ 

C3H60- 
C2H30S-/C2H4037- 
C2HsSO- 

€103- (C1=35) 
C1037 (Cl=37)/CyH502- 
C3H 3037 

C3H6 037 
C3H7S0- 
(C2HSNO3)~ 
CaHsS02- 
CgH50- 

CH303S- 
CsH702- 
CsHg02- 
C4HgSO0- 
C3H7S09- 
C7HgO- 

CeEHgnO- 

C2Hs S037 
C6H702- 
CgH703~/C4H304~/CeH) 102- 
C4HgSOo~ 
Cglg0-/C7H502- 
CeH4hOo- 
C3H7S03> 
CaHs04S- 
CgH4C10-/C 7H) \02- 
C7H\ 302- 
C7H)5S~ 
CyH702- 
CsH}1S02- 
C4HgS037 

C7H4F 02-(?) 
CeHs04-(2) 
CgHgNOS~ 
CH3(CH>) §C00- 
C7H502S~ 

CgHy 702- 
CgH704- 
C7HsOS2- 
€7H703S-/C 194} 902- 
C6H3N203S- 
C2H2102-(?) 


LEGEND 


Site 
Site 
Site 
Site 
Site 


l= 
2. 
3. 
4 
S= 


TABLE 2.2-2 


COMMENTS 


possibly fron chlorinated organic compounds 
possibly from chlorinated organic compounds 
{socyany] anton 

formic acid 

acrolein 

thiocyanic acid 

acetic acid 

ethyl mercaptan 

proplolic acid 

acrylic acid/Oxid. Prod. of mass 55 
methyl thfocyanate 

Ppropanoic acid 

thio acetic acid/glycolic acid 
ethyl sulfonic acid 

chloric acid 

chloric acid/crotonic acid or methacrylic acid 
pyruvic acid 

lactic acid 

propyl] mercaptan 

ethyl] nitrate anion 

ethyl mercaptan 

phenol 

methanesulfonic acid 

carboxylic acid 

valeric acid or isovaleric acid 
butyl mercaptan 

propyl mercaptan 

cresol 

nicotinyl alcohol 

ethyl mercaptans 

sorbic acid 

Yevulinic acid/fumaric acid or maleic acid/n-caproic acid 
butylmercaptan or ethyl sulfide 
benzoic acid/dimethyl phenol 
nitrosophenol or picolinic acid 
propyl mercaptan 

ethyl sulfate or dimethyl] sulfate 
chlorinated phenols/cyclohexane carboxylic acid 
heptanoic acid 

hepta mercaptan 

toluic acid or phenylacetic acid 
pentyl mercaptan 

butyl mercaptan, ethyl sulfide 
fluorobenzoic acid(7) 

kojic acid(?) 

XI 

caprylic acid 

thiosalicyclic acid 

pelargonic acid 

dehydroacetic acid 

dithiosalicylic acid 
toluenesulfonic acid/capric acid 
diazobenzenesul fonic acid 
fodoacetic acid(?) 


Tekawitha School 

10 metres from gate 

Line Ridge Road 

StoneChurch Road and Upper Ottawa Street 
Arbur Street 


SITES 
3 


4 


5 


M/Z 


29 
30 
31 
32 
39 
43 
44 
45 
46 
48 
49 
56 
57 
58 
59 
60 
61 


63 
65 
65 
66 
67 
69 
70 
71 
72 
74 
75 
76 
77 
79 
80 
81 
82 
83 
85 
87 
89 
90 
33 
93 
94 
95 
95 
96 
eb 
99 
100 
101 
102 
103 


104 
106 
107 
108 


109 
110 
111 
ay 
113 


TABLE <2. 3=1 


SUMMARY RESULTS OF CHEMICALS 


TENTATIVELY IDENTIFIED WITHIN THE VENTS USING THE POSITIVE ION 


ASSIGNMENTS 


C2Hs* 

H2Cot 

CH30* 
(CH3NH2)H* 
C3H3° 

C2H30* 
C2HsNH* 
C2Hs0t 
[(CH3) 2NHJH* 
CHsNOt 

CHsSt 

C3HeNt 
C3Hs0*/C4Hgt 
(C3H7N)H* 
C3H60H* 
(C3H19N)* 
C3Hg0*/C 2H5 02+ /C2HQN ot 


(C2H602)H* 

(CH3SH.0H)* 

CsHst 

CoHe* 

CsH7* 

C4Hs0*/C3HsNo* 
(C4H7N)H* 

(C4H_0)H* 

C3H_NO* 
(C4Hy,N)H*/(C3H7NO)H* 
( (CH3) aN20JH*/((C2Hs) 20JH* 
(C3HgNO)H* 

C3Hg02t 

(C2HgOS)H* 

(CSHoN )H* 

C4HsNot 

CeHi9* 

CgH70*/C6Hy1* 
C4Hs502*/CsHg0* 
(C4702) */CsH] 1 0* 
(CgHg02)H*/ (CH) 20)H* 
C4Hy 2NO*/C3HgNO2* 
(C3H7SH.OH)* 

C3Hg03* 
(CgH7N)H*/CeHGNH2)H* 
(CaH5SHOH)*/((CH3) 2S02H)* 
(CgHEN2)H*/(CeHg0)H* 
CgH_gNO* 
Cs5H502*/CgHg0*t/CH503S* 
CH} 10*/C5H702*/C4H30* 
CgHy 4Nt 

CoH} 30° /CsHg02*/Cgh503* 
(CgH) 5N)H* é 

(CgH1 40)H*/(CsHyQ02)H* 


CgHg* 

C4H}2N02* 
(C7H60)H* 
C7H7*.NH3/C7HyQN* 


CgH502*/C7Hg0* 
C6Hgnot 
C6H7NO2* 


(C2H5SHO3H)*, [(CH3)2S03H]* 


C4HsN202* /CgHg02*/ 
C7H130*/CeH) 3N2* 


MASS SPECTRAL ANALYSES 


COMMENTS 0 
fragment x 
methane derivative 

fragment 


methylamine 
fragment fon 
fragment fon 
ethylenimine 
fragment x 
dimethylamine or ethylamine 

methoxyamine 

methy]lmercaptan 

proponitrile 

acrolein or fragment 

allylamine 


acetone or fragment ion x 
acetamide and/or propanamine x 
ethyl methylether, propyl alcohol/ x 


methy] formate/ethylenediamine 

ethylene glycol 

methyl] mercaptan derivative 

fragment fon 

fragment jon 

cyclopentadiene 

fragment or furan/pyrazole x 
butane nitrile 

crotonaldehyde, methyl viny] ketone 

acrylamide or hydracrylonitrile 
butylamine/diethylamine/dimethy] formamide 

dimethyl nitrosoamine/diethylether or t-butanol 

possibly an amjno alcohol 

methyl cellosolve, or propylene glycol or trimethylene glycol 
dimethyl sulfoxide or 2-mercaptoethanol 

pyridine 

pyrazine/pyridazine/pyrimidine 

cyclohexane or 2,3-dimethyl-1,3-butadiene 

methyl furan or fragment or 2,3,dimethyl-1,3-butadiene x 
diketene/cyclopentanone x 
methylacrylate or methacrylic acid/NI 

esters and/or alcohols 

2-am{ino-2-methy]-1-propanol/urethan 

propylmercaptan derivative 

glycerol 

methyl pyridine/aniline 

ethyl mercaptan and/or methyl] sulfide derivatives 
am{nopyridine/phenol 

pyridine-l-oxtde 

furfural/l-pentol/methane sulfonic acid x 
cyclohexanone/lactone/maleic anhydride 

cyclohexylamine 

hexanone/ethylacrylate/succinic anhydride “s 
alkylamine 

diisopropyl ether/propy!] acetate/pyruvic acid, 

methyl ester/methy] butyrate 

M* {on of styrene 


2-amino-2-methyl-1,3-propanediol or diethanolamine x 
benzaldehyde 

tropyl{um-ammonia cluster/benzylamine or ethyl pyridine or 
methyl aniline _ 
quinone/cresols 

aminophenols is 
hydroquinone x 


ethylmercaptan or dimethylsulfide 
maleic hydrazide/sorbic ‘acid/ 
cycloheptanone/triethylenediamine 


4A 


YENTS 
2A 2B 
x 
x 
x 
x x 
x 
x 
x 
x 
x 
x 
x x 
x 
x 
x 
x 
x 
x 
x x 
xx 
x x 
x x 
x x 
x 
x 
x x 
x 
x 
x x 
x 
x x 
x 
x 
x 
x 
x x 
x 
x x 
x x 
x x 


48 


ASSIGNMENTS 

(C741 40)H* 
(CSHgNS)H*/CgHg* 
(C7Hy60)H*/(CgHy 202)H* 
CgH) 6 NOt 
C4H702S*/CgH70t/ 
CeH}502* 

CsHy 4NO2* 

CH} 303*/CgHg0* 
CgHy ont 

CgH) 10*/C 7H702* 
CgHgNOot 

CgH 30+ 

CgHi6N*(?) 

C3H7N6* or CgH703* 
CoHgNOS* 
C7H}302*/CgHy 702° 


C6Hy 2NS* 
C7H1502*/CgH90* 
CgHyoN* 
CgHg0* /C 6H) 303° 


NI. 

C6H}5S0* 

C7H_NSt 
CgHg02*/CgH) 30* 
CgH) 2NO* 

Cg) 102° /CgH7N202*/ 
C4H}103S* 

C3) QN03S/CEH_NO3* 
C6H13Nq* 

CgHy6NO* (7) 
CgH1502* 

C10H10N* 
CeHg04*/CgHy 702°*/ 
C1 9Hg0* 

CgHgNOt 

NL. 

CgHgNOot (?) 
C6H16N03* 

C6H1504* 

Cg gNO2* 

CgHg03* 

C7HgN03* 
C7H702S*/C4Hy 3F N20Pt/ 
C19H}90* 

NI 

C10H2107 

C1oH24N* 

C6H703S* 
CeH}QN02S* 

NI 

NI 

CgH}9S0* 

C6H 4N04* 
Cggh202*/C1QH1 302*/ 
C) 1H) 70° 

C1041 6N0* 

CgH 1 103*/C gH) 5N20* 


C} 2H 0N* 

CgHg04* 

(Cy 2H), N)H* 

Cy 2H) 0* 
C7H)1C1N3*/C gH) gN30* 
CEHgN202S*/C)qH2102* 


TABLE 2.3-1 (continued) 


COMMENTS 


2-heptanone 

{sobutyl thiocyanate/indene 

heptanol and/or butylacetate 
2-diethylam{noethanol 
3-sulfolene/benzofuran 

cellosolve (2-butoxyethanol) 
2-amino-2-ethyl-1,3-propanediol 

methyl carbitol/acetophenone 

NI. 

xylenol, phenethyl alcohol/benzoic acid 
nitrosophenol 

Nols 

coniceine (?) 

melamine or pyrogallol 

pyrithfone 

n-butyl acrylate/ethy) amyl ketone 

or hexyl methyl ketone 

{soamy] thiocyanate 

ester/alcohol or ether 

skatole 

cinnamaldehyde, 2,2,dimethyl-1, 3-d{oxolane-4- 
methanol or 2,5-tetrahydrofurandimethanol 
Nols 

hexylmercaptan or dipropyl sulfide derivatives 
benzoth{azole 

esters/alcohols, ethers 
phenylethanolamine 
cresols/nitroanilines/ 

2-(ethylsul fonyl) ethanol 
n-methyltaurine/nitrophenols 

methenamine (7) 

n-acetylcyclohexylamine (7) 

cyclohexane carboxylic acid, methyl ester 
naphthylamine 

fumaric acid, dimethy] ester or lactide/ 
ester compound/naphthol 
8-hydroxyquinoline 

Nels 

pthalimide (7?) 

pthalic anhydride 

triethanolamine 

triethylene glycol 

acetaminophen 

cresotic acids 

amino salicylic acid 


Thiosalicylic acid/Dimefox/-Terpineol/citronellal 


NI 

c{tronellol, menthol or rhodinol 

D1 fsoamylamine 

benzene sulfonic acid 

citiolone 

NI 

NI 

octyl mercaptan or dibutylsulfide derivatives 
2-Nitro-2propyl-1,3- propanediol 


phthalamide/ethy! pheny] acetate/ Jasmone 
(aminopropyl) benzyl alcohol 

ethyl salicylate or ethyl vanillin/ 
S-amino-2-butoxypyridine 

carbazole 

dehydroacetic acid 

diphenylamine 

phenyl] phenol 

crimidine/2-heptanone, sem{carbazone 
Porofor BSH/octyl acetate 


4A 4B 
x 
x x 
x 
x 
x 
x 
x 
x xX 
x 
x 
x x 
i x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x x 


240 


246 
248 


ASSIGNMENTS 
CeHgn03S* 
C7H}105* 
CgH7FNO2S* 
CgH21S0* 
CyQhy2N02* 
CgH}9S02* 

C1 QH1 4NO2* 

Cy QH} 303° 

C1 2H24X* 

CH) 7FN20Pt 
/C114}902*/ 
C6H1506* 

C 4H, 1N03PS* 

C 12H) 3N2* 

C1 2H2gN* 

Nigus 
Cy2Hy NO" (7?) 
Cy 2H gNO*/C) 3H22N* 


C1 3H210*/C 12H} 702* 
C11H16NO2* 

C) Hy 7NS* 
CyH14C10*/Cy 2H2902* 


C134y2NO* 

(C1 2H19N20)H* 
CeHsN20¢* 

C4241 2N02* 

C1041 904* 

C gH} gN02S*/C)gH22NOS* 
NI 

C12H1 N02" 

C1 3H) 2N02* 

C1 1H2104* 

NI 

C7H70¢6S* 

NI 

C4HgCl 204P*/C} Hg0s* 
/C15H250*S0* 


C1 2H16N03*/C13H2QN02* 

C1 0H23035* 
CygHg04S*/C 7H) g0gP* 
C13H12N30* 

NI 

C13419N202*/C17H150* 
CgH16N204P*/C 1941 7N20S2° 


C1041 0N04S*/Cy 6H 7HO* 


C13416N302* 
NI 


TABLE 2.3-1 (continued) 


COMMENTS 


sulfanilic acid 

adipic acid, dimethy! ester or dimethoxane 
sulfanily)] fluoride 

nonylmercaptan derivative 

acetoacetanilide 

octylmercaptan or dibuty) sulfide derivative 
IPC 

2-phenoxyethanol acetate 

dicyclohexy] amine 


mipafox/geraniol, formate/sorbitol 
acephate 

benzidine 

tributylamine 

NI 

benzoyl piperidine, or ethyl crotonanilide(?) 
N,N-diethyl-m-toluamide/2,6-Di-tert 
butyl pyridine 

fonone/{soamy] benzoate 
{sobutyl-p-aminobenzoate 
l-naptholisoth{ocyanate 
dowicide/geraniol, acetate or linalyl 
acetate 

benzantlide 

N-nitrosodiphenyl amine 
2,4-dinitroresorcinol 

carbary] 

ethyl] adipate/hexyleneglycol, diacetate 
Lethane/pebulate 

NI 

promecarbd 

salicylanilide 

esters 

NI 

sulfosalicylic acid 

NI 


Di chlorvos/Purpurogall{n/DB8MC or 

santalol or butylated hydroxytoluene 
carbofuran/bufencarb 

decylmercaptan or dipentyl sulfide derivatives 
cassella's acid or napthol sulfonic acid/mevinphos/ 
Tinuvin P, 

NI 


lenacil/dibenzalacetone/ 
0,0,dfethy]-0-(3-methy1-S-pyrazoly] )phosphate 
or Quinomethionate 

am{no-napthol-sulfonic acid/ 

diphenamid 

pyrolan 

NI 


VENTS 
2A 


4B 


M/Z 


29 
30 
31 
32 
39 
43 
44 
45 
46 
48 
49 
56 


ae 
58 


59 
60 
61 


63 
65 
65 


66 


67 
69 
70 
71 
72 
74 
75 
76 
77 
79 
80 
8] 
82 
83 
85 
87 
89 
90 
93 
93 
94 
95 
95 
96 
97 
99 
100 
101 
102 
103 


104 
106 
107 
108 


109 
110 
111 
111 
113 


TABLE 2.3-2 


SUMMARY RESULTS OF CHEMICALS TENTATIVELY IDENTIFIED WITHIN 


THE RESIDENTIAL AREAS USING THE POSITIVE ION MASS SPECTRAL ANALYSES 


ASSIGNMENTS 


CoHs* 

H2COt 

CH30* 
(CH3NH>)H* 
C3H3°* 

C2H30* 
C2HoNHt 
C2Hs Ot 
[(CH3) 2NHJH* 
CHgNOt 

CHs5S* 

C3H_N* 
C3H50*/C4Hg* 
(C3H7N)H* 
C3H_0H* 

(C3H 104) * 
C3Hg0*/C 2H<00* /C 2HgNot 


(CgHe02)H* 

(CH3SH.OK)* 

CgHs* 

CoHe* 

CsH7* 

C4Hs0*/C 3HcNot 
(CgH7N)H* 

(C4He0)Ht 

C3H_NOF 
(C4Hy,N)H*/(C3H7NO)H* 
((CH3)2N20JH*/[(C2Hs) 20JH* 
(C3HgNO)H* 

C3H902* 

(C2H_0S)H* 

(CSHSN)H* 

CgHsNo* 

C6Hi0° 

CgH70*/CgHy1* 
C4Hs502*/CgHg0* 
(C4gH702)*/CcHy 10* 
(CgHg02)H*/(CcHy 20)H* 
C gH} 2NO*/C 3HgNO2* 
(C3H7SH.OH)* 

C3Hg03° 
(CgH7N)H*/CeHSNH2)H* 
(C2HgSHO2H)*/( (CH3) 2S02H]* 
(CsH_N2)H*/ (CgHg0)H* 
CsHgNO* 
CgH502*/CgHg0*/CH5035* 
C™H} )0*/C5H702*/C gH 30° 
CgH14N* 

CoH 30°/CsHg02*/C4Hs03* 
(CeH1 5N)H* 
(CgH140)H*/ (CH 902 )H* 


CeHg* 

C4Hy2N02* 
(C7H60)H* 
C7H7*.NH3/C 7H) ght 


C6H502*/C7Hg0* 
CeHghO* 
C6H7NOo* 


COMMENTS } 


fragment x 
methane derivative 
fragvent 
methylamine 
fragrent fon 
fragrent fon 
ethylenimine 
fragnent x 
dimethylamine or ethylamine 

methoxyamine 

methy|mercaptan 

proponitrile 

acrolein or fragment 

allylamine 

acetone or fragment jor 

acetamide and/or propanamine 

ethyl] methylether, propyl alcohol/ 

methy] formate/ethylenediamine 

ethylene glycol 

methyl mercaptan derivative 

fragment fon 

fragment jon 

cyclopentadiene 

fragment or furan/pyrazole x 
butane nitrile 

crotonaldehyde, methyl] vinyl ketone 

acrylamide or hydracrylonitrile 
butylamine/diethylamine/dimethyl! formamide 

dimethyl nitrosoamine/diethylether or t-butanol 

possibly an amino alcohol 

methyl cellosolve, or propylene glycol or trimethylene glycol 
dimethyl sulfoxide or 2-mercaptoethanol 

pyridine 

pyrazine/pyridazine/pyrimidine 

cyclohexane or 2,3-dimethyl-1,3-butadiene 

methyl furan or fragment or 2,3,dimethyl-1,3-butadiene Xx 
diketene/cyclopentanone x 
methylacrylate or methacrylic acid/NI 

esters and/or alcohols 

2-amino-2-methy]l-1-propanol /urethan 

propylmercaptan derivative 

glycerol 

methyl pyridine/aniline 


ethyl mercaptan and/or methyl] sulfide derivatives 
aminopyridine/phenol x 
pyridine-l-oxide 

furfural/l-pentol/methane sulfonic acid x 


cyclohexanone/lactone/maleic anhydride 

cyclohexylamine 

hexanone/ethylacrylate/succinic anhydride 

alkylamine 

diisopropyl ether/propyl acetate/pyruvic acid, 

methyl ester/methy] butyrate 

Mt fon of styrene 

2-amino-2-methyl-1,3-propanediol or diethanolamine 
benzaldehyde 

tropylium-ammonia cluster/benzylamine or ethyl! pyridine or 
methyl] aniline 

quinone/cresols 

aminophenols xX 
hydroquinone x 


(CaH5SHO3H)*, [(CH3)2S03H]* ethylmercaptan or dimethylsul fide 


C4HcN202*/C gHg02*/ 
C7H1 30° /C gH) 3N2* 


maleic hydrazide/sorbic acid/ 
cycloheptanone/triethylenediamine 


SITES 


M/Z 


PS 
116 
117 
118 
119 


120 
121 
122 
123 
124 
125 
126 
127 
128 
129 


130 
131 
132 
133 


134 
135 
136 
137 
138 
139 


140 
141 
142 
143 
144 
145 


146 
147 
148 
149 
150 
151 
152 
153 
154 
15S 


156 
157 
158 
159 
160 
161 
162 
163 
164 
165 


166 
167 


168 
169 
170 
171 
172 
173 


ASSIGNMENTS 


(C 7H) 40)H* 
(CgHgNS)H*/CgHg* 


(C7H)60)H*/(CeHy202)H* 


C6H) 6NO* 
C4H702S*/CgH70*/ 
CoH} 502* 

CsHy gNO2* 
C5H)303*/CgHg0* 
Cg) 2Nt 

Cghy 10*/C 7H709* 
CEHgNOo* 

CgH)30* 
CgHi6N*(?) 
C3H7N6* or C6H703* 
CsHeNOS* 

C7H) 302° /CgHy 702* 


C6H) 2NS* 
C7H1502*/CgHy g0* 
CgH Nt 
CgHg0*/CgH) 303* 


Nw. 

C6H1550* 

C7HeNS* 
CgHg02* /C gH} 30* 
CgH) 2NO* 
CgHy102*/CgH7N202*/ 
C4H,1035* 

C 3H] QN03S/CgH_NO3* 
CeH13Nq* 

CgH)6NO* (7) 
CgH1502* 

CioH10N* 
CgHg04*/CgH) 702*/ 
C}gHg0* 

CgHgNO* 

NI. 

CgHeNO2* (7) 
CgHs03* 

C6H) 6N03* 

CoH 1504* 
CgH 1 gNO2* 

CgHg03* 

C7HgN03* 


C7H702S*/C gH) 3FN2OPt/ 


C10H190* 

NI 

C1 oH210* 

CyoH2gN* 

C6H703S* 
C6HyQN02S* 

NI 

NI 

CgH,9S0* 

C6H 4NOg* 
CggN202*/C19H1302*/ 
Cy 1H} 70° 

C1 9H) 6NO* 

CoH 103° /CgH1 5N20* 


Ci 2Hi0N* 

CgHg04* 

(Cy2Hy)N)H* 

C)2H,,0* 

C7Hy 1 C1N3*/CgHygN30* 
CeHgN202S*/C\gH2102t 


TABU 2a3oc s COnteuiued) 


COMMENTS 


2-heptanone 

{sobuty] thlocyanate/indene 

heptanol and/or butylacetate 
2-diethylaminoethanol 
3-sulfolene/benzofuran 

cellosolve (2-butoxyethanol ) 
2-am{no-2-ethyl]-1,3-propanediol 

methy] carbitol/acetophenone 

Nel. 

xylenol, phenethyl] alcohol/benzoic acid 
nitrosophenol 

N.1. 

coniceine (7) 

melamine or pyrogallol 

pyrithione 

n-butyl acrylate/ethyl amyl ketone 

or hexyl] methyl ketone 

{soamy] thiocyanate 

ester/alcohol or ether 

skatole 

cinnamaldehyde, 2,2,dimethyl-1, 3-d{foxolane-4- 
methanol or 2,5-tetrahydrofurandimethanol 
N.I. 

hexylmercaptan or dipropyl sulfide derivatives 
benzothtazole 

esters/alcohols, ethers 

phenylethanol amine 
cresols/nitroaniltnes/ 

2-(ethylsulfonyl) ethanol 
n-methyltaurine/nitrophenols 

methenamine (7) 

n-acetylcyclohexylamine (7?) 

cyclohexane carboxylic acid, methyl] ester 
naphthylamine 

fumaric acid, dimethy) ester or lactide/ 
ester compound/naphthol 
8-hydroxyquinoline 

Nel 

pthalimide (7) 

pthalic anhydride 

triethanolamine 

triethylene glycol 

acetaminophen 

cresotic acids 

amino salicylic acid 


Thiosalicylic acid/Dimefox/-Terpineol/citronellal 
NI 

citronellol, menthol or rhodinol 

Of {soamyl amine 

benzene sulfonic acid 

citiolone 

NI 

NI 

octyl mercaptan or dibutylsulfide derivatives 
2-N{itro-2propyl-1,3- propanediol 


phthalamide/ethylpheny] acetate/ Jasmone 
(am{nopropy]) benzyl alcohol 

ethyl salicylate or ethyl] vanillin/ 
5-amino-2-butoxypyridine 

carbazole 

dehydroacetic acid 

diphenylamine 

phenyl phenol 

crim{dine/2-heptanone, senicarbazone 
Porofor BSH/octy] acetate 


H/T 


174 
175 
176 
177 
178 
179 
180 
181 
182 
183 


246 
248 


ASSIGNMENTS 


CgHgN03S* 
C7H1105* 
C6H7F NO2S* 
CgH21S0t 
CoH} 2NO2* 
CgH\9S02* 
C1 QHy 4NO2* 
C1041303* 
Cy 2H24N* 
CH, 7FN20P* 


© {01H} 902*/ 


C6H}506* 

CgHy 1 NO3PS* 

Cy 2H) 3N2* 

Ci 2H2gN* 

NI’ 

C121 6NO*(?) 
C12HygNO*/Cy3H22N* 


C13H210*/Cy 2H) 702* 
C114 6NO2* 

C 4H ,7NS* 

C1 1H) 4C10*/Cy 2H2Q02* 


C1 3H)2N0* 

(Cy 2H} 9N20)H* 
CgHsN206* 

C1 2H12N02* 

C104} 904* 
CgH1gN02S*/CygH22N0S* 
NI 

C1241 gX02* 

C1341 2NO2* 

C1 1H2104* 

NI 

C7H706S* 

NI 

C4HgCl 204P*/CyHg0s* 
/C15H250*50° 


C1 2H} 6N03*/C 1 3H2QNO2* 
C19H23035* 
CqHg04S*/C 7H1 g0gP* 
C1 3H] 2N30* 

NI 

C1341 9N202*/Cy 741 50° 


CgHy6N20qP*/CyQHy7N20S2* 


C1 gH 19N0qS*/C) gH, 7NO* 


C 1341643027 
NI 


TABLE 2?.3-2 (continued) 


COMMENTS 


sulfanilic acid 

adip{c acid, dimethyl] ester or dimethoxane 
sulfanily) fluoride 

nony)lmercaptan derivative 

acetoacetanilide 

octylmercaptan or dibuty] sulfide derivative 
IPC 

2-phenoxyethanol acetate 

dicyclohexylamine 


mipafox/geraniol, formate/sorbitol 
acephate 

benzidine 

tributylamine 

NI 

benzoylpiperidine, or ethyl crotonanilide(7) 
N,N-diethyl-m-toluamide/2,6-Di-tert 
butylpyridine 

{onone/{soamy] benzoate 
{sobutyl-p-aminobenzoate 
l-napthol{sothiocyanate 
dowicide/geraniol, acetate or linalyl 
acetate 

benzanilide 

N-nitrosodiphenylamine 
2,4-dinitroresorcinol 

carbary] 

ethy] adipate/hexyleneglycol, diacetate 
Lethane/pebulate 

NI 

promecarb 

salicylanilide 

esters 

NI 

sulfosalicylic acid 

NI 


! 


Dichlorvos/Purpurogallin/DBMC or 

santalol or butylated hydroxytoluene 
carbofuran/bufencarbd 

decylmercaptan or dipenty] sulfide derivatives 
cassella's acid or napthol sulfonic acid/mevinphos/ 
Tinuvin P, 

NI 


lenacil/dibenzalacetone/ 
0,0,dfethy1-0-(3-methy1]-5-pyrazoly] )phosphate 
or Quinomethionate 

amino-napthol-sulfonic actd/ 

diphenamid 

pyrolan 

NI 


APP EAN SD alex” —3 


PROGELE OR DETECTED ICHEMICALS.. USES. TOXTCITY AND TV'S 
CHEMICALS DETECTED IN THE POSITIVE ION MODE - 3A 


CHEMICALS DETECTED IN THE NEGATIVE ION MODE - 3B 


Appendices 3A and 3B provide six distinct types of information: 


(es iheeimaSses (m/z) and the tentatively identified compounds 
associated with these masses; (positive and negative ions). 


(2) Alternate names and structure or molecular formulae of the 
compounds whenever available. 


(3) Data on uses and man made sources. 


(4) Data on toxicological effects of exposing these compounds to human 
beings whenever available. 


(5) Threshold Limit Values (T.L.V.) whenever available for the pro- 
tection of human exposure. 


The above information have been carefully extracted from the 
published literature. The length of data for each compound is by no 
means a measure of the relative importance of a compound, but more 
likely a reflection of the amount of available material published on 
the specific compound. 


The chemical list is arranged in ascending mass to charge values, 
(M/Z), and are believed to be present in the Hamilton Lanagrlis ices 


- REFERENCES SITED 


Jan. 1/76 issue of 29CFR 190-OSHA Standards 


NIOSH/OSHA Pocket Guide to Chemical Hazards; DHEW (NIOSH) 
Publication No. 78-210. 


The Merck Index, 9th Edition. Published by Merck & Co. Inc. 1976. 
Printed in U.S.A. Martha Windholz, Editor. 


ACGIH, 1980. American Conference of Governmental Industrial 
Hygienists ISBN: 0-936712-29-5. 


Karel Verschueren, ‘Handbook of Environmental Data on Organic 


Chemicals'. Van Nostrand Reinhold Cos Newsvork, N.vys.e197 7. 


Hazardous Chemicals Data Book. Environmental Health Review No. 4, 
1980. Edited by G. Weiss, New Jersey, U.S.A. 


Pesticide Manual Jan., 1977 edited by H. Martin and Charles R. 
Worthing. 


Pesticides Safety Handbook. Prepared by Pesticides Control 
Section, Pollution Control Branch, Ontario Ministry of the 
Environment, Oct. 1979. 
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TAGA CALIBRATION 


4.1 


GENERAL 


The TAGA® calibration, as all other mass spectrometers, 
consists of two distinct types: 


(a) mass calibration 
(b) chemical calibration 


The mass calibration consists of setting up the analyzer 
components to obtain accurate molecular weight information and 
hence empirical structure assignment for the detected peaks. 
This computer controlled function is done on a daily basis. 


The chemical calibration is the injection of known amounts 
of a particular chemical in order to measure the instrument 
response and thus correlate the response to the amount of the 
particular chemical in the sample. 


The TAGA® system can be calibrated by injection of known 
concentrations by: 


(a) Direct head space injection. 


(b) Flash desorption of low volatility chemicals from a 
direct insertion probe. 


(c) Direct analysis of certified gas mixtures. 


The volatile chemicals were calibrated using a silanizied 
gas tight syringe. A small quantity (less than 0.5 ml) of the 
liquid was used to coat the inside of the glass syringe. Within 
a few minutes an equilibrium vapour pressure is achieved within 
the syringe barrel in a mixture with ambient air. The compound/ 
air mixture is then injected into the TAGA® air inlet stream via 
an automated syringe drive unit. The concentration of the 
injected chemical is calculated from the following equation: 


ar Hite 


C (ppb) 


Where - 


C (ppb) 


P(torr) 


Qs 


QT 


109 


760 


(Ul 


P (torr) Q, ve 10” 


ZOOPX OF 


the concentration (V/V) of the trace gas in 
parts per billion (ppb) 


the equilibrium vapour pressure of the 
chemical at the measured temperature 


the injection rate of the vapour in L/sec 
from the syringe drive 


the sampling flow rate (1.4 L/sec) of the 
TAGA® system 


is a constant to convert measurements to ppb 


is the atmospheric pressure 


The calibration of low volatility chemicals was done by the 
flash desorption of known concentrations deposited on the direct 


insertion probe. 


Using this procedure, the concentration of the trace in the 
air stream is determined from the following equation: 


C (ppb) 
Where - 


C (ppb) 


MW 


tT] 


A comparison 
tion methods for the chemicals shows an agreement within + 20%. 


the concentration (V/V) of the trace 
chemical in the ambient air carrier gas 


the amount of chemical deposited on the 
tip of the probe (in micrograms). 


the desorption time determined from the peak 
width at half height 


The TAGA® flow rate in L/sec 
the air stream temperaure in K 


the molecular weight of the trace chemical 


between the vapour injection and flash desorp- 


4.2 RESULTS 


Calibration plots are included for: 


Compound 

benzidine 1.781 x 10° cps/ppb 
8-hydroxy quinoline 2.027 x 109 cps/ppb 
napthylamine 2.183 x 10° cps/ppb 
2,4-xylenol 5.27 x 10¢ cps/ppb 
phenol 6.030 x 103 cps/ppb 
n-butylacrylate 1.93 x 102 cps/ppb 
acrylic acid 6.76 x 103 cps/ppm 
acrolein 1.041 x 7107 cps/ppm 
aniline 1.357 x 104 cps/ppb 
picoline 1.666 x 107 cps/ppm 
p-cresol 1.031 x 10° cps/ppb 
diphenylamine 1.617 x 10° cps/ppb 
maleic anhydride 5.217 x 104 cps/ppb 
maleic hydrazide 1.270 x 103 cps/ppb 
quinone 2.557 x 10° cps/ppm 
sorbic acid 4.336 x 103 cps/ppb 
styrene 15.42 cps/ppb 
urethane 9.170 x 103 cps/ppb 
cyclohexylamine 2.261 x 103 cps/ppb 
carbofuran 8.595 x 103 cps/ppb 
bufencarb 2.320 x 104 cps/ppb 
carbary] 7.448 x 103 cps/ppb 
nitrosodiphenylamine 1.664 x 10° cps/ppb 
tri-n-butylamine 8.108 x 103 cps/ppb 


The lower detection limits (LDL) for each chemical can be 
calculated from the calibration constant (Cal. Const.) as 
follows: 


LD eee oN (Cale CONnSi. 


Where Vis the standard deviation of the background signal 
at the appropriate mass-to-charge. Since the standard deviation 
of the background is dependent on the ambient air quality, the 
practical detection limits for each chemical must be measured 
experimentally for the chemical in its matrix. However, an 
inherent detection limit (ILDL) can be defined for pure cneinicais 
on the basis of the instrumental electron noise. The standard 
deviation YW of the electronic noise is 10 cps and hence the ILDL 
= 307Cat.) CONS. 


The ILDL for the priority chemicals list names between 0.16 
parts-per-trillion (ppt) for benzidine and 2.8 parts-per-billion 
(ppb) for acrolein. 
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8-HYDROXYQUINOLINE BY FLASH DESORB NET IONS/”SEC VS. CONC. 


FOR DATA SET 1 


SLOPE = @.2027E+06 
INTERCEPT = -@.3602E+85 
CORR.COE. = 9.974185 
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CONC IN PPB (¢V/V) 
CALIB. OF NAPHTHALAMINE 


FOR DATA SET 1 


SLOPE = @.2183E+86 
INTERCEPT = Sord. 
CORR.COE. = 8.960430 
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CONCENTRATION (PPB) 
2,4-XYLENOL NET ION COUNTS (COUNTS’SEC) VS. CONCENTRATION 
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CONCENTRATION (FPB) 
PHENOL NET ION COUNT (CPS) VS CONCENTRATION (PPB) 


FOR DATA SET 1 
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CORR.COE. = @.998828 
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CONCENTRATION (PPB) 
N-BUTYL ACRYLATE NET ION COUNT VS CONCENTRATION 


FOR DATA SET 1 


SLOPE = 372.4 
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CORR.COE. = @.998475 
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ACRYLIC ACID NET ION COUNT (KILO IONS”’SEC) VS CONC. (PPM) 


FOR DATA SET 1 = 
SLOPE = 676.2 X10 
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CORR.COE. = @.989694 


= 0) = 


400022 .0 


NET. 
IONS 
288808.0 


8.2 18.8 28.8 30.8 48.8 


CONCENTRATION (PPM) 
ACROLEIN (2-PROPENAL) NET ION COUNTS VS CONCENTRATION 
FOR DATA SET 1 
SLOPE = @.1841E+@5 
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CONCENTRATION (PPB) 
ANILINE NET ION COUNTS (IONS”SEC) VS CONC. (PPB) 


FOR DATA SET 1 


SLOPE = @.1357E+@S5 
INTERCEPT: = -1343. 
CORR. COE. =  @.998721 
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PPM PICOLINE 
CALIBRATION CURVE FOR PICOLINE 


FOR DATA SET 1 


SLOPE = @. 1666E+88 
INTERCEPT = -8.16@3E+86 
CORR.COE. = 8.995758 
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CONCENTRATION (PPB) 
P-CRESOL NET ION COUNT VS CONCENTRATION (PPB) 
FOR DATA SET 1 
SLOPE = @.1031E+@S5 
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CORR. COE. = @.997151 
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CONCENTRATION (PPB) 
DIPHENYL AMINE STRONG SOLUTION 
FOR DATA SET 1 
SLOPE = @.1617E+86 
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CORR.COE. = @.962187 
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CONCENTRATION (PPB) 
MALEIC ANHYDRIDE FLASH DESORB NET JONS/“SEC VS. CONCENTRATION 
FOR DATA SET 1 


SLOPE = 2.254 3 or 
INTERCEPT = S217 % 10 m/Z = 
CORR.COE. = @.958652 

FOR DATA SET 2 
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CORR.COE. = @.924985 
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CONCENTRATION (PPB) 


MALEIC HYDRAZIDE CALIBRATION USING FLASH DESORB 
FOR DATA SET 1 
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CONC. IN PPM 
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FOR DATA SET 1 


SLOPE = Q.2557E+86 
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CONCENTRATION (PPB) 
SIVRENE NED ION COUNTS (CCOUNTS/SEC) VS. CONC.” (PPB) 


FOR DATA SET 1 


SLOPE = 15.42 
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CONCENTRATION (PPB) 
ETHYL CARBAMATE NET ION COUNTS VS CONCENTRATION 


FOR DATA SET 1 


SCOPE = 5486. 
INTERCEPT = =7199), 
CORR. COE. = 6.996623 

FOR DATA SET 2 

SLOPE. = Sica: 
INTERCEPT = =0. 1G33E+0> 
CORR COE. = G@.997155 
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CONCENTRATION (PPB) 
CYCLOHEXYLAMINE CALIBRATION USING SYRINGE DRIVE 
FOR DATA SET 1 


SLOPE = eeol. 
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FOR DATA SET 1 
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CALIBRATION OF BUFENCARB USING GARAGE AIR. 


FOR DATA SET 1 

SLOFE= @.2320E+8S 
INTERCEPT = -@.1294E+85 
CORR.COE. = @.972681 


FOR DATA SET 2 
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INTERCEPT = =2900s 
CORR COE. = @.985072 
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FOR DATA SET 1 
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INTERCEPT = 128.4 
CORR. COE. = 0.896595 
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CONC IN PPB(V/Y) 
CALIB.OF NITROSODIPHENYLAMINE 


FOR DATA SET 1 


SLOPE = 8. 1664E+06 
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TRI-N-BUTYLAMINE CALIBRATION USING SYRINGE 
FOR DATA SET 1 M/Z=130 
SLOPE = 1€36. 
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